Isometric handgrip force, isokinetic knee flexion and extension torque, and anthropometric data were obtained on 67 older men and women (ranging in age from 45 to 75 years, mean 59.7 years). Hydrostatic and skinfold estimates of lean body mass were quite closely correlated with each other in this sample (r = 0.93). Handgrip force, isokinetic knee flexion and extension torque, and lean mass all decreased by 6-8% per decade over the age span examined, although in the men the loss was most marked in terms of handgrip and lean mass, whereas in the women the loss of torque in the knee muscles was dominant. Because of these differences, the handgrip data were only weakly correlated with the isokinetic strength measurements (r = 0.22), and the isokinetic data were more strongly related to lean body mass and body mass. The optimum equation for a field prediction of isokinetic strength in this age group (a combination of age, sex, age-sex interaction and lean body mass) has an error approaching 25%, with a multiple r2 of 0.37, and a standard error of the estimate (s.e.e.) of 24.5%. It is concluded that handgrip data and slow isokinetic torque measurements evaluate relatively independent aspects of the ageing of muscular function.
comparing the rate of ageing in both datasets with estimates of overall lean mass derived from hydrostatic and skinfold estimates of body fat.
Methods
Subjects and experimental plan The subjects were 33 women and 34 men aged 45-74 years, all clinically healthy and only moderately active, but nevertheless volunteers for an experimental programme that included subsequent assignment in random fashion to weekly light exercise classes, classes in health education, or a control group. Recruits were drawn from the university community in accordance with a plan approved by the University Committee on Human Experimentation. Measurements of isometric handgrip force, isokinetic knee extension and knee flexion torque, and body composition were completed before beginning the programme (Table 1) .
Isometric handgrip force All measurements were made with a Stoelting handgrip dynamometer, individually adjusted for the size of the subject's handgrip. Two definitive measurements were made on each hand, the peak force (newtons) being recorded in each case.
Isokinetic torque All measurements were made with a Cybex II isokinetic dynamometer (Lumex Corporation, New York, USA), using the right leg. After careful alignment of the knee joint with the axis of the apparatus, three different angular velocities of knee extension and knee flexion were presented to the subjects in a randomized order: 18, 30 and 605s-1 (0.32-1.05 rads-1). Three measurements were made at each of the three angular velocities commencing with the knee flexed at 90°. To obtain readings free of distortion, the damping selection switch was set to zero and torques were recorded 300 after the initiation of contraction. Forces were thus recorded at an angle of 600 from the vertical during extension, while during flexion forces were recorded at an angle of 1200. As can be seen from Figure 1 , this approach 
Effects of age
Given that there is some loss of lean tissue with ageing (about 2.5% decrease per decade in the present sample), a change in gravitational correction could have increased the uncorrected flexor torque by up to 0.6% per decade, with an opposite effect in extension. When considered in isolation, age was negatively related to the uncorrected isokinetic force in the women (r = -0.58, P = 0.0013), but had no significant influence on data in the men (r = 0.24, P = 0.25); this presumably reflects the fact that the men reported higher levels of daily physical activity than the women. The mean(s.e.m.) loss of torque for the sample as a whole was 17.7(8.1)% over the age range 45-75 years (r = -0.29, P = 0.03), a much larger change than could arise from changes in gravitational effects. The pooled data for the men and women showed significant linear and quadratic relationships of age to isokinetic force. The sex of the subject also influenced isokinetic force, most obviously as cross products with skinfolds, body mass and lean mass, implying that each of the latter variables had a different influence on isokinetic strength in the two sexes. Likewise, age/body fat and age/lean mass had significant cross products, suggesting that the influence of lean mass upon isokinetic force varied with age ( Table 2) . The summed handgrip force had a significant negative relationship to age in the men (P < 0.0005), but not in the women, the slope for the group as a whole being -6.67(3.53) N year-', corresponding to a loss of 22.8% over the age span 45-75 years.
The loss of lean body mass was also significant in the men (P = 0.02) but not in the women, the mean effect for the group as a whole being a loss of Sex differences The effects of sex were shown in our sample through a negative sex coefficient and a positive sex-age interaction ( Table 3 ), implying that the difference in isokinetic force between men and women increased with age. The age-related decline of torque was due entirely to the female subjects.
These 
Conclusions
In the present sample of relatively sedentary older men and women, muscle function declined by 6-8% per decade. There is only a limited correlation between losses of isometric handgrip force (seen mainly in the men) and the isokinetic torque of knee flexion and extension (seen mainly in the women). Although the isometric handgrip measurements are relatively easy to make, they measure a different attribute than isokinetic torque. Rough estimates of the latter can be based upon age, sex and lean body mass, but the error of such predictions is likely to approach 25% in older individuals.
